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The invention relates to a fluidized bed processor 
having a product container section including a spray 
nozzle. 

The invention relates also to a method for granulat- 
ing or coating a produd in a fluidized bed in a processor. 

Various diff erent flukfized bed processors compris- 
ing at least one spray nozzle and serving for granulating 
or coating particles of a product heretofore have been 
provided The DE-A-3 323 418 discloses tor instance a 
processor with a casing forming a plenum chamber and 
a product container section disposed above the plenum 
chancer. A gas-permeable bottom is disposed between 
the plenum chamber and the product container section. 
The processor comprises a spray nozzi e which prqj ecte 
through the bottom into the product container section 
and posseses an outlet disposed above the bottom. The 
nozzle may be configured for pneumatlcal atomization, 
La using a high-speed jet of air to atomize a liquid The 
processor comprises also a tubular partition disposed 
inside the product container section a distance above 
the bottom. 

In the operation of this known processor, a starting 
material or product consisting erf particles is initially 
I ntroduced into the product container section. Moreover 
an upward flow of gas is produced that flukfizas the par- 
tides. The gas passing through the tabular partition car- 
ries the partides upwardly through tfie tabular partition. 
The partides move afterwards downwardly in an outer 
area encompassing the tubular partition and reenter the 
tubtilar partition at the lower end thereof. The spray noz- 
zle atomizes a spray material, that serves for coating or 
agglomerating the partides. 

The spray material consists normally at least to a 
substantial part of a Bquid The nozzle forms a liquid jet 
that breakes into small droplets. This droplets are dis- 
tributed in a cone-shaped doud or spray pattern. The 
known processor may experience turbulent our flow 
immediately above the spray nozzle. Partides to be 
coaled or agglomerated may enter foe spray pattern 
produced by the spray nozzle vary dose to the spray 
nozzle and before the spray pattern has futiy developed. 

This restits to uncontrolled droplet formation upon 
those partides that enter the spray pattern too soon 
This gives In torn the drawback that the effectiveness of 
the processor is reduced and results in a relatively 
extensive processing time. The tact that particles may 
enter the spray pattern to 60on may result also in exes- 
6ive agglomeration of the partides. This is particularly 
disadvantageous if the partides are only to be coated, 
but nay also be unfavourable If the partides shall be 
agglomerated If the partides to be coated have abra- 
sive properties they may moreover move with sufficient 
force to cause erosion of the nozzle tip. 

The US-A-3 t96627 and US-A-4 858 522 disclose 
similar processors for coating and/or granulating parti- 
des: The US-A-3 110 626 discloses a processor for 
coating sold partides suspended in an air stream within 



the interior region of a conical or cyfindricai sleeve 
mounted in the base region of a funnel-shaped section 
of a casing. The processors disclosed by these three 
documents have similar drawbacks as the previously 
5 described processor known from the DEnA-3 323 41 a. 
Starting from the prior art known from fre DE-A-3 
323 418. it is an object of tiie invention to provide a f to- 
idized bed processor comprising a spray nozzle and a 
method tor granulating or coating a product which avoid 
io that the granulating or coating Is negatively influenced 
thereby that the partides enter the sp ray patt ern too 
soon. Moreover, it shal be avoided that abrasive parti- 
des cause erosion of the nozzle tip. 

This object is achieved according to the mention 
is by a processor as set out in daim 1 and by a method as 
set out in claim 10. 

Hence, the processor according to the Invention 
comprises a means which is positioned adjacent said 
spray nozzle and/or adapted to form in operation a gas 
so stream that surrounds the spray nozzle so that said 
means and/or said gas stream shields in operation the 
initial spray pattern developed by said nozzle against 
toe entrance of partides moving through the ftoidized 
bed 

25 This means andfor ga6 6tream forms a sWetd or 
barter. TWs ensures that partides, deposed in the 
produd container section outwardly of the shield or bar- 
rier, are prevented from entering the spray pattern 
before the spray pattern is sitfirientiy developed This 
30 allows the droplet density to decrease before the drop- 
lets contact the partides of the flukfized bed Accord- 
ingly, the partide surface wifl be more evenly wetted 
preventing excessive partide agglomeration. The Bquid 
rarrtartwtththeparfdescanbeTTOrepra 

ss led. 

The processor and the method according to the 
invention gjve perticularly the advance that partides 
to bo coated arc prevented from entering the spray pat- 
tern unta such time as the droplet density of the spray 
40 pattern has been substantiairyr^^ 

use higher spray rates with less agglomeration. 

The fluidized bed processor is preferably config- 
ured as so-caRed Wurster type ttukiized bed processor. 
A Wurster type flu'Kfized bed processor tor coating parti- 
46 des is described for Instance in Encydopetfa of Phar- 
macenticai Technology. Vd. 1. pages 192 - 195, 1988 
and comprises a substantially cylindrical partition. In 
operation of such a proces so r, the portion of the ftuid- 
Ized bed being encompassed by the partition forms an 
so upbed to which the partides are moved generally 
upwardly. 

In a processor according to the Invention and con- 
figured as Wurster processor, said means can be con- 
figured for shielding the nozzle within the upbed and 
ss allowing up How of air within said means around the 
nozzle. 

In operation of a processor acconfing to the inven- 
tion and configured as WUrster processor, toare can be 
provided a columnar shield of upwardly moving air 
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about the lower portion of the spray pattern formed by a 
spray nozzle* wherein the shieidmay be adjusted verti- 
cally accorcflng to the spray pattern being discharged 
and the air flow velocity of the processing air. 

If a shield such as thai set forth in the immetfately 
preceding paragraph is provided, the vertical position- 
ing of the shield may be utilized to alter the associated 

spray pattern: 

There may be provided a coating zone within the 
upbed of a Wurster type coating processor whereby the 
coating zone can be protected by a surrounolng column 
of upwardly moving ah- In order to allow the coating zone 
to more fully develop and the liquid droplet density 
thereof to be substantially reduced prior to entry of par- 
tides into the coating zone 

An errtoodymerrt of the subject-matter of the inven- 
tion and advantages resulting from the Invention are 
more fully hereinafter described, reference being made 
to the accompanying drawings. 

Figure 1 is a fragmentary schematic vertical sec- 
tional view of a Wurster type bottom spray coaler 
illustrating the mounting of an inner tubular partition 
about the spray nozzle and projecting at least 
slightly above the upper extremity of the spray noz- 
zle; and 

Rgure 2 is an eniarg ed fragmentary schematic ver- 
tical sectional view llustrating the manner in which 
the interior partition may be adjusted vertically rela- 
tive to the air cfistrfcufion plate. 



Referring now more spedficaUy to the drawings the 
numeral 1 0 generally designates a typical Wurster type 
coaler, modified in accordance with the present inven- 
tion. The coater Includes a product container section 12, 
an expansion chamber 14 into which the upper end of 
the product container section 12 q>ens. and a lower ple- 
num chamber 16 cfisposed beneath the product con- 
tainer, separated therefrom through the utifization of an 
air cfistribution plate or screen 18. The upper end of the 
expansion chamber 14 may open into a filler housing 
(not shown) disposed thereabove including the neces- 
sary air titer structure and air outlet. 

The air olstrfaution plate or screen 18 defines a plu- 
rality of air passage openings 20 through which air or 
gas from the lower plenum chamber 16 may pass into 
the product container section 12. As is convenfional in 
Wurster-type fWcfized bed systems, the holes in the 
plate 18 in the area outside the cylindrical partition 22 
are smaller in ctiameter than Ihe holes beneath the par- 
tition 22. This results in higher air volumes and veloci- 
ties In the central area than In the downbsd area. 
Although only a single plate 18 is depicted, it should be 
understood thai the plate 18 is typically formed of two 
plates; an outer annular plate and an inner replaceable 
plate wherdby the air f tow ratios between the upbed and 
the o^wnbed may be changed by substituting the imer 
plate with a plate having different air opening configura- 
tions. Further, the Inner plate may itself be formed of two 



stacked plates having Identical air opening oonfigura- 
tions but which are rotatable with respect to each other 
to change the effective open area 

The product container 12 has a cylindrical partifon 
5 22 supported therein in any convenient manner having 
cpen upper ar* lower eno^ 24 art ^ 
being spaced above the air cfistrbution plate or screen 
18. The partition 22 cfivides the interior of the product 
container section 12 Into an outer annular downbed 
10 area 28 and interkx upbed 30. Aspra^ 

referred to generally by the reference number 32. is 
mounted at or through the air dsfrfoution plate 1 8 and 
preferably projects upwardly Into the interior of tiie cylin- 
drical partition 22 and the upbed 30 defined therein. The 
15 spraync^e32recehfesasupp^ 

through an air supply One 34 and coating tiquid under 
pressure through a liquid supply line 36. as is Known in 

tiieart. ^ ^ . t 

A shielding means, such as an inner cylindrical par- 
20 tition 40 is cfisposed about tiie upwardly yyojecting spr ay 
nozzle assembly 32. The inner cylindrical partition 40 
has Is tower open end snugly and tetescopirigry 
received wititin atubular collar 42 secured totheairdis- 
tnbution plate or screen 18 about the opening 44 
25 throughwhMifhespraynozzte 

The tubular collar 42 is secured to the dr dBtrfbution 
plate or screen 18 through tiie utilization ot suitable fas- 
teners 46. The collar 42 includes ctainferentiaBy 
spaced axial dots 48 in which mounting studs 50 pro- 
30 jecfir*radialy outwardly of the inner cyfrrirkal partition 
40 ire sidingty received. The mounting studs 50 have 
threaded nuts 52 threadedly engaged therewith 
whereby vertically aojustment of the inner cyindrical 
partition 42 relative to the tubular colter 42 maybeena- 
35 Wed. 

The spray nozzle assembly 32 discharges a spray 
pattern 58 of air and coating liquid. Some of the air intro- 
duced into the tower plenum chamber 16 passes 
upwardly through the openings 20 formed through the 
40 ek Distribution plate or screen 1 8 below the imer cylin- 
drical partition 40. The partition 40. as wefl as the tubu- 
tar column of upwaroTy rising air about the spray nozzle 
assertUy 32. srMte the tower, begto^^ 
cpray pattern 56. The particles 60. passing upwardly 
45 tirough the upbed 30 . are not drawn into ti* s spray pat- 
tern. The annular column of air thereby allows spray 
pattern 56 to substantially develop, and the iquU drop- 
lei density of the spray pattern is substartiaBy reduced 
before particles 60 enter into the spray pattern 56. By 
so adjusting the height of the irmer (^irrirical partition 40 
nfetive to tiie tubular cottar 42. the haght of the upper 
end of the Inner cylindrical partition 40 relative to the 
upper extremity of the spray nozzle assembly 32 may be 
adjusted. 

6s Although only a single outer partition 22. inner par- 
tition 40, and cpray nozzle 32 are depicted, multiple 
outer partitions may be employed, each having one or 
more spray nozzles and imer partitions associated 
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Various modrf cations to Ihe above-descrfoed pre- 
ferred enrtoodiment may be utifized For example, a 
spray nozzle may be utilized in systems other than Wur- 
ster coaler type systems where shielding is desirable. 
Such systems may not require the spray nozzle to be 5 
upwardly disposed; the spray nozzle nay be angled with 
respect to the major axis of the container. The shielded 
spray nozzle nay also be utilized without a Wurster-type 
cylindrical partition 22. The shielded spray nozzle may 
also be within an expansion chamber instead of the 10 
product container. Further, although an air distribution 
plate or screen is depicted, gas flow nay originate into 
the processor through other structural arrangements. In 
addition, although the shielding of the spray nozzle is 
preferably provided by an inner cyfindrica! partition 40. is 
other shielding arrangements may be utiRzed. For 
example, shielding of the spray nozzle may be accom- 
pfished by formation of an air wall or stream that sur- . 
rounds the nozzle and prevents particles from 
prematurely entering into toe spray pattern. Altema- 20 
tively, a deflector or shield may be formed integral with 
the spray nozzte Hself to prevent particles from interfer- 
ing with the developing spray pattern. 

Utilizing the concepts of the invention hereinabove 
described, the following represents ted procedures fpl- 25 
lowed and results obtained made in accordance with 
the invention: . . * 

Materials I tl^ ^ 

Sugar/cornstarch beads (Nu-parids, Crompton & 
Khowles, Ingredient Technology Division, Permsauken, 
MJ) in the size range of 7,88 - 9,85 mesh/cm (20-25 
mesh) were used as a modal coating substrate for most 
of the trials. These beads are deemed to be a good as 
model since many active materials are converted into 
peBet form for coating, or are layered onto these type of 
beads. Theophylline [<127.95 mesh/cm (<325 mesh), 
Knofl Whippany. NJ] and potassium chloride [7.88 - 
23.62 mesh/cm (20-60 mesh). Mallinkrodt St Louis, <o 
MO] served as models for powder substrates. 

A typical aqueous HPMC based coating solution 
(Opadry. Colorcon West Point PA 10% coating by 
weight in tap water) was used throughout the trials. A 
green colored formula (YSKS303N) was used for most as 
of the expenYnente but was shifted to a Maroon color (Y- 
1*3910) to check the effects of viscosity and composi- 
tion cfifferences on the coating performance. 



Equipment 



50 



All of the coating trials were carried out in a 
GPCG60/100 fluid bed granutator/coater (Glatt Air 
Techniques. Ramsey, MJ) using* either the 812,8 mm 
(32") or 457,2 nrn (18T) Wurster process inserts (prod- ss 
uct container sections 12). The 457,2 mm (187 Wurster 
insert (product container section) trials utilized the 
standard 22B.& mm (9") diameter outer partition 22, 
which is 558.8 mm (22") long.. The 812.8 mm (321 Wur- 



ster insert (product container section) trials were per- 
formed with a single outer partition 3043 mm (12") in 
dtemeter, 52.9 mm (275") long. 

The outer partition height was adjusted so that a 
thick stream of substrate flowed through the coaling 
zone. Due to the different airflow patterns in the two 
sizes of Wurster inserts used the partition needed to be 
set at a different height for each insert A distance of 
ia05 mm (0.75 Inches) from the bottom plate was suf- 
ficient for the 457,2 mm (18") Wurster insert (product 
container section 12). For the 812.8 mm (32") Wurster 
insert (product container section 12) the partition was 
raised to 31,75 mm (1,25) inches above the bottom 
plate to maintain a high density particle stream. 

A bottom screen, stainless steel dutch weave type. 
39.4 mesh/cm (100 mesh) rating was in place over the 
mr distribution plate during aO the trials. Exhaust filers. 
-PACP type, rated 3-10 microns were used to retain any 
process fines. The filter shake cycle was set to shake tor 
3 s every 30 seconds in the continuous fluidization 
mode (GPCG) mode. TWs meant that each titer shook 
3 s after every 63 s of process time. 

Two types of nozzles were used eachwithacSffer- 
ent characteristic spray pattern development Model 
940/7-1-S25 (manufactured by Gustav Schfick Co. 
Coburg, Germany referred to as S-25) Is supplied 
standard for these sizes of Wurster inserts (product 
container sections). Model 0/4^7-1 -S48 (referred to as 
S-48) has a higher air consumption rate and fully atom- 
izes the kjid sfream tfstrfauting the droplets in a cone 
Shaped pattern (develops spray pattern) in a shorter 
distance: Uqud was delivered to the nozzles with a per- 
istaltic pump The atomization air pressure was 
adjusted so that the droplet size cfctrtoution would 
remain the same no matter which nozzle was in use. 
Nozzle ports wflh a 1.2 mm opening were used wffli the 
air cap adjusted flush with the nozzle port end- 
In those trials where the fluid flow in the coating 
zone was altered the flukfaed particles were delayed 
from contacting the atomized stream by a 76,2 mm (3") 
dameter inner cylinder partition 40 mounted on Ihe bot- 
tom plate and extending up 127 mm (0,5") above the 
nozzle port height The cylinder partition was open to 
thefiukSzing air at the bottom. 

Test Procedure 

The air volume flow rate settings were determined 
by a pre-trial flukfizafion test Air volume flow rate was 
then held constant for each unit throughout the trials 
witfiout further optimization. For the 457.2 mm (18") 
Wurster Insert (product container section) the air vol- 
ume flow rate was 21,24 ± 2.83 (T?frm (750 ctm ± 100 
cf m) and 48, 14 ± 233 nf/hnin (1700 cfrn ± 1 00 cfm) was 
used on the 812,8 mm (32-) Wurster insert (product 
container section) For experiments on both inserts the 
product temperature was held between 38°C and 42°C 
witii an Wei airdewpoint of 8°C (± fC). 

Each run wouW be allowed to come to the desired 
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test conditions, then the spray was started at a slow 
rate; K after 15 minutes of spray a sarrpte taken had 
less than 1% retained on the store specified for the test 
then the performance was deemed acceptable and the 
spray rate would be raised The amount erf the spray 
increase was deternined by estimating the point at 
which 1% of the sample would be retained on the test 
sieve. 

With the sugar beads a 7,88 mesh/cm (20 mesh) 
sieve was the test si eve as mentioned above. After each 
trial the batch was put through a 7.88 mesh/cm (20 
mesh) sieve in order to remove any agglomerates. The 
beads passing through 7,88 mesh/cm (20 mesh) were 
used in the subsequent trial. For the 812.8 mm (32") 
insert trials with sugar beads an 7,08 mesh/cm (18 
mesh) sieve was used in the test in order to account for 
the bead growth due to repeated coating. On the 457,2 
mm (1 8") Wurster insert a starting charge Of 45 kg was 
used conpared to 200 kg on the 812.8 mm (32") Wur- 
ster insert 

The experiment with theophylline as a eifcstrata 
used 26 kg of raw material in the 457.2 mm (180 bur- 
ster insert The test sieve for Theophylline was 39,4 
mesh/cm (100 mesh). With potassium chtoride 50 kg 
were Charged to fte product container. At the end of the 
potassium chloride run the process parameters were 
varied in order to fmd the maximum posstte 6pray rate 
without having more than 1% on 7.0B meshfcm (18 
mesh). Air volume flow rate was increased from tiie pro- 
tocol value of 21.28 rrrVrrin (750 dm) to the highest 
value posstole, 33.96 nfttotin (1200 cfrn). Atomrzation 
air pressure was also increased from 250 kPa (2,5 bar) 
to 400 kPa(4,0 bar). 

Experimental Program 

A matrix of experiments was set up to test the coat- 
ing performance with nozzle type, barrier installation, 
and machine size as variables. On the 457,2 mm (18") 
Wurster insert four experiments were nn with the sugar 
beads and the green coaing: nozzle &25 with and with- 
out the barrier, la inner partition 40, in place, and noz- 
zle S-48 with and without the barrier, i.a Inner partition 
40. in place. The set of experiments using the S-25 noz- 
zle was then repeated "ti order to confirm the results. 
Powdered substrate, theophytfine and potassium chlo- 
ride were used with the S-48 nozzle and the barrier, i.e. 
inner partition, in place in the last two experiments on 
the 457.2 mm (16") Wurster insert 

In the 812,8 mm (32") Winder insert two experi- 
ments using the S-48 mizzle and spraying onto sugar 
beads were performed -one with the barrier, le. inner 
partition 40. in place and one without In these trials the 
coating solution was swtohed to maroon to see if the 
inprovemente tn coating efficiency were still evident 
with a more viscous solution. 



Results and Discussion 

The spay rate at 1% agglomeration was estimated 
from the data reported during the run on the batch 
s sheets. Data tor the matrix of 457.2 mm (18") Wurster 
insert experiments is shown in Table 1. The data forth 
S-48 nozzle experiments has been averaged between 
the two runs. 
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290 


90 


S-48 


410 


270 
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Examination of the table reveals a dramatic 
mprovementin spray rate at an equal level of agglom- 
eration for use of a barrier, i.a inner partition, as com- 
25 pared with the standard case without use of a barrier, 
le. Inner partition. It Is also of Interest that trwlnproved 
efficiency by changing to a nozzle that develops the 
spray pattern more quickly Is nearly the same as plating 
a barrier, la inner partition, around the standard noz- 
30 zla This observation Is In agreement with the hypothe- 
sis that ti^ag^omerB^ and lirritafiOT 
caused by the premature contact of substrate with the 
developing spray pattern. 

With a similar extra ction of the data the 812,8 mm 
35 (32*) WUrster showed 1% agglomeration at 550 g/rrtin 
spray wflhout the barrier, le. inner partition, and 780 
g/rnf n w*h the barrier, le. inner partition, in placa Only 
the S48 nozzle was tested this time with the maroon 
ooelmg.TheetfeerK^incr^ proportions 
40 to the experiment on the 457,2 mm (18*) WUrstereven 
though the scale of tie machine and the coating charac- 
teristics were changed. 

Both the theophylline and potassium chtoride 
coated wth the S-48 nozzle and the barrier, la Inner 
45 partition, in place ted similar behavior during the run to 
a conventional machine setup. The spray rate for the 
potassium chloride substrate was 1050 g/rrtin at the 
point of first agglomeration. Agglomeration began to 
occur stowty at 1250 g/ra However, at this high spray 
so rata the machine* dryinfl capacity was exceeded and 
the desired product temperature could not be main- 
tained. As a result excessive surface moisture probably 
allowed tie formulation of liquid bridges between parti- 
des ultimately leacfing to agglomeration. Although the 
ss acceptatie spray rate for theophytine was lees dra- 
rrafic, the 230 gfonin sprayed was higher than expected 
and yet <fid not exceed an acceptable level as in the 
sugar bead experiments. 

The surprising result of these experiments was the 
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ability t coat the small partide oz material without 
granulating the substrate. Comparative scanning elec- 
tron mlaographs made with a scanning electron micro- 
scope (SB/Te) at the same magnification show the 
smaflfrac^ erf trie partide size di^^ s 
porated Into the coating on the large fraction of the dis- 
tribution but then the materia) ceases to agglomerate 
and at 10% coating the partide 6iza is very similar to the 
4% sample. The average size of the end coaled pari- 
ties being significantly less than 100 microns, the cur- w 
rent accepted lower Emit for discrate fine partide 
coating. It was postulated from this observation that the 
minimum particle size for cfiscrete coaling might be 
effected by the substrate/spray pattern contact and 
could be significantly reduced by limiting that contact ts 
while the spray pattern is still developing. 

CONCLUSIONS 

Throughout the experiments descrfoed here It is so 
dear that limiting the contact of substrate with a devel- 
oping spray pattern so that the partide suface is only 
exposed to spray in low droplet density areas of the 
spray pattern reduces the over wotting of substrate sur- 
face thereby reducing the rata of product aggtamara- 25 
tiort Introduction of a barrier. Le. inner partition 40, to 
prevent sofids from entering the spray pattern and 
changing the nozzle design so that the pattern develops 
in a smaller space were shown to have a roughly equiv- 
alent effect Substantial effiriency improvements were so 
still evident when the barrier was used witii the modffied 
nozzia This technique ol improved sold liquid contact- 
ing was observed on two different sizes of equipment 
with two different coating formulations on three different 
substrates. 35 

In addition to the expected result of improved coat- 
ing efficiency it was also observed for toe theophylline, 
the sample with smallest partide size, tihat the partide 
size of the coated material could be kept below normally 
accepted minimum sizes. 40 

Claims 

1. Ruidized bed prtx»s&c# having a prrt^ 

section (12) opening downwardly into a plenum *s 
chamber (16) through a gas cfstribufion plate or 
screen (18) having openings (20) formed there- 
through for upward flow of fhidizing gas. particu- 
larly air, from the plenum chamber (15) into the 
product container section (12) for flukfizing partides so 
(60) therein go as to form a ftukfized bed; the prod- 
uct container section (12) inducing a spray nozzle 
(32). characterised thereby, that a means is pro- 
vided which is positioned aciacent said spray noz- 
zle (32) andtor adapted to form in operation a gas ss 
stream that surrounds the spray nozzle (32) so that 
said means and/or said gas stream shields in oper- 
ation the initial spray pattern developed by said 
nozzle (32) against th entrance of partides (60) 



moving through the flufcfized bed 

Processor according to claim 1, characterised 
hereby, that said means comprises a cylindrical 
partition (40) surrounding the spray nozzle (32), 
one end of the cylindrical partition (40) disposed at 
a level adjacent the outermost extremity of the 
apray nozzle (32). 

Processor according to claim 1, characterised 
thereby, that a substantially cylindrical outer parti- 
tion (22) is deposed inside the product container 
section (12) and spaced above the distribution plate 
or screen (18) for defining an inner upbed area (30) 
and an outer downbed area (28). that the spray 
nozzle (32) is adapted to cfischarge upwardly, that 
the said means comprises an upstanding inner par- 
tition (40) mounted adjacent to the gas distribution 
plate or screen (18). that the upper end of the inner 
partition (40) is open and disposed at least as high 
as the upper extremity of the spray nozzle (32) and 
that the lower end of the inner partition (40) is open 
for receiving gas from the plenum chamber (16) 
having passed through tiw plate or screen (18). 

4. Processor according to claim 3. characterised 
thereby, that the spray nozzle (32) is deposed sub- 
startfallywi a central axis of the outer partition (22) 
and that the inner partition (40) is substantially 
cylindrical. 

5. Processor according to daim 3 or 4. characterised 
thereby, that the cylindrical inner partition (40) is 
connected with the plate or screen (18) by a 64*>- 
port means (42. 46, 48. 50) for mounting and axtaBy 
adjusting the inner partition (40) with respect tothe 
plate or screen (18). 

6. Processor according to daim 5. characterised 
thereby, that the support means (42. 46.48.50,52) 
includes means for maintaining the lower end of 
said inner partition generally sealed relative to the 
plate or screen (18) throughout axial adjustment of 
Inner partition (40) relative to the plate or screen 
(18). 

7. Processor according to daim 5 or 6, characterised 
thereby, that the support means (42, 46. 48, 50, 52) 
includes a cyindrical coder (42) projecting upwardly 
from the plate or screen (18), the lower end of the 
inner partition (40) being adjustably telescoped into 
the collar (42). 

& Processor according to one of the claims 1 to 7, 
characterised thereby, that the product container 
section (12) is opening upwardly Into an expansion 
chamber (14). 

9. Processor according to one of the claims 1 to 8. 
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characterised thereby, that it has a f Udizing gas 
source to which the plenum chanter (16) belongs. 

Id Method for granulating or coating a product inaflu- 
fcized bed in a processor (10) having a product 
container section (12) opening upward/ into an 
expansion chanter (14) and downwardly into a ple- 
num chanter (16) through a Generally horizontally 
disposed gas (fetrfcution plate or screen (18) hav- 
ing openings (20) formed therethrough for upward 
flow of gas, particularly air, from the plenum cham- 
ber (16) into the product container section (12). the 
latter including a substantially cylindrical partition 
(22) spaced above the plate or screen (18) for divid- 
ing the product container section (12) into an inner 
upbed area (30) and an outer downbed area (28), 
and an upwardly discharging spray nozzle (32) 
mounted substantially coaxially within said cylindri- 
cal partition (22). wherein gas, particularly air, is 
passed upwardly through the plate or screen (18) 
and through fie product container section (12) so 
that the product forms the flukfeed bed. character- 
ised thereby, that a radially confined and shielded 
column of gas is made to flow upwardly about the 
spray nozzle (ffi) from said plate or screw (18) and 
to be freely Discharged Wo said upbed area (30) at 
an elevation at least equal in height to the upper 
extremity of the spray nozzle (32) and/or mat a 
cylindrical inner partition (40) is positioned adjacent 
the plate or screen (18) so that ft e inner partition 
(40) surrounds the spray nozzle (32) and extends 
from the plate or screen (18) upwartfly to a level at 
least equal in height to the upper extremity of the 
spray nozzle (32) and mat gas passing upwardly 
through the plate or screen (18} ts ted through a 
space encompassed by the cylindrical inner parti- 
tion (40) about tie spray nozzle (32) to shield the 
initial spray pattern developed by said nozzle (32) 
against the entrance of particles moving upwardly 
through said upbed area (30). 

11. Method accading to claim 10. wherein the method 
is adapted to reduce me processing time for granu- 
lating or coating the product 



duse (32) angeordnet undfoder ausgebiidet sind, 
urn betn Betrieb einen (fie SprOhdQse (32) umge- 
benden Gasstrom zu bilden. so dass die genannten 
N/fittel undfoder der Gasstrom beim Betrieb das von 
5 der genannten DQsb (32) geb9dete Anfangsspruh- 
muster gegen das Eindringen von steh im Wirbel- 
bett bewegenden Teilchen (60) abschirmt 

2. Behandlungseinrlctrtung nach Anspwch 1 , dadurch 
io gekermzeichnet, dass die genannten Mrttel eine 

zyfindrische. die SprGhdQse (32) umgebende 
Trennwand (40) aufweisen, deren eines Ende sich 
ba einem Niveau in der Nahe des Suseersten 
Endes der SpruhdOse (32) befmdet 

15 

3. Beharcflungseinrk±rtung nach Artspruch 1 , dadurcrt 
gekenuetchnet dass eine im wesentilchen zyfin- 
drische. ftussere Trennwand (22) im Gutbehaiter- 
abschnffl (12) in Abstand von der Verteilerplette 

20 bzw. dam Sieb (18) oberhalb dieser bzw. diesem 
angeordnet 1st, urn eine Innere Aufstiegsbettzone 
(30) und eine fiussere Absfi e g sb etfrone (28) zu 
definieren, dass die SpruhdOse (32) zum AuseprO- 
hen nach oben ausgebiidet ist dass die genannten 

25 WSM eine aufrechte, imere, nahe der Gasvertetler- 
plaffe bzw. dem Sieb (16) etngebaute Trennwand 
(40) aufweisen, dass das obere Ende der inneren 
Trennwand (40) often und mindestens so hoch 
oben angeoidnet ist wie das obere Ende der SprOh- 

ao duse (32) und dass das untere Ende der inneren 
Trennwand (40) often ist urn aus der Plenumkam- 
mer (16) durch die Platte bzw. das Sieb (18) 
gestrOmtes Qas aufzunehmert 

55 4. Behandlungseinrlchliing nach Anspruch 3. dadurch 
gekemzeichnet dass die SpruhdOse (32) im 
wesentfichen auf einer MHteladise der ftusseren 
Trennwand (22) angeordnet ist und dass die innere 
Trennwand (40) im wesenflichen zylindrisch ist 

40 

5. Behandbngseinricrrtung nach Anspruch 3 Oder 4 r 
dadurch getennzefchnet dass die zylindrische, 
mere Trennwand (40) mit der Platte bzw. dem Sieb 
(18) durch Tragmrtte! (42, 46. 48. 50) zum Betesti- 
45 gen und zum axiaten VersteBen der Inneren Trenn- 
wand (40) bezOgfich der Platte Oder des Siebs (16) 
verbunden ist 



1. WibdschichfcBehancftungs^^ mit einem 

Gutbehafterabechnitt (12), der nach unten flber 
erne Gasverteierptatte oder ein Sieb (18} in eine 
Plenumkammar (16) mOndet wobei (fie Gasvertei- 
terplatte bzw das Sieb (18) Ortnungen (20) besftzt 
urn ein \ferwubelungsgas. insbesondere Luft, von 
der Plenumkammar (16) nach oben in den Gutbe- 
hflJterabschnitt (12) strdmen zu lassen. urn in die- 
sem Teilchen (60) zu verwirbetn und ein Wirbebett 
zu bilden. webdder GuJbehfiftarabsehnitt (12) eine 
SprOhdQse (32) enthAlt dadurch gekennzeichnet 
dass Mrttel vorhanden sind; (fie nahe der Spruh- 



6. Behandkingseinrichtung nach Anspruch 5, dadurch 
so gekBnnzachnet dass (fie Tragmittai (42,46.48,50, 

52) Mrttel aufweisen, urn das untere Ende der inne- 
ren Trennwand im ganzen axfalen Versteilberelch 
der inneren Trennwand (40) in im allgememen 
geschlossener Verbindung mit der Platte bzw. dem 
55 Sieb (18) zu hartert 

7. Behandlungseinrichtung nach Anspruch 5 oder 6. 
dadurch gekennzeichnet dass die Tragmittel (42, 
46.48; 50. 52) einen zylrndrisehen. von der Platte 
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bzw. dem Siab (18) nach oben raganden Kragon 
(42) aufweisen, wobei das untere Enda dar inneren 
Ttennwand (40) telestopartig im Kragen (42) ver- 
steUbarlst 

8; Behandlungseirvkhtung nach einem der AnsprO- 
che 1 bis 7. dadurch gekermzeichner, dass dar Qui- 
behfdterabschratt (12) nach oben in eine 
Expanstonskammar (14) mOndet. 

9. Behandlungsvomchtung nach einam der Ansprfl- 
che 1 bis a dadurch gekennzetchnet dass sie eine 
Verwirbeiungsgaequeile aufwefet zu der (fie Ple- 
numkammer (16) gehftrt 

10. Vertahren zum Gfcanufieren Oder Gberziehen eines 
Gutes in einem Wirbeibett in einer Behandkngsein- 
richtung (10) mit einem Gutbehatterabschrttt (12), 
der nach oben in eine Expansion&kammer (14) und 
nach unten Qber eine Gasverteilerplatte odar ein 
Siab (18) in eine Plenumkammer (16) mOndet 
wobei die Gasverteilerplatte bzw. das Sieb (18) im 
afJgemeinen horizontal angeordnet ist und Offnun- 
gen (20) hat, urn Gas, insbesondere Luft. von der 
Plenumkammer (18) in den Gulbehfifterabscfwtt 
(12) aromen zu lessen, wobei der tetztere eine Im 
wesentfichen zyRndnsche, im Abstand von der 
Platte bzw. dem Sieb (18) cbarhafc dfeser bzw. die- 
sem angeordnete Trennwand (22) zum Teflen des 
Gutbehfifterabschnitts (12) in eine mere Aufctiegs- 
bettzone (30) und eine Aus&ere Abstiegpbettzone 
(28) enthatt, und rrtit einer nach dben cprOhanden 
SprOhdOse (32), die im wesentiichen koaxial inner- 
nab der genannten, zytindrischen Trennwand (22) 
eingebaul fst wobei Gas, Insbesondere Lufl aul- 
wdrts durch die Platte bzw. das Seb (18) und den 
GutbehSfterebschnitt (1 2) geteitet wird, so dass das 
Gut das Wirbetoett bfldet, dadurch gekanrueichnet 
dass man eine radial eingeschiossene und abge- 
schJrmte Sflule von Gas von dar Platte bzw. dem 
Sieb (18) aiAv&rts urn (fie SprOhdOse (82) herum 
und auf einem Niveau frei in (fie ganannte Aul- 
stiegsbettzone (30) s&Omen IfissL dessen HOhe 
mlrriestens gleich deijenigen des oberen Endes 
der SprOhdOse (32) ist undfoder dass etna zyfindri- 
sche, innere Trennwand (40) nahe der Platte bzw. 
dem Seb (18) angeordnet wild, so dass die innere 
Trennwand (40) die SprOhdOse (32) umgtot und von 
der Platte bzw. dem Sieb (18) nach oben in eine 
HOhe retcht die mandestens gleich der HOhe des 
oberen Endes der SprOhdOse (32) ist und dass 
aiifwOrts durch die Platte bzw. das Sieb (18) strO- 
mendes Gas durch einen von der inneren Trenn- 
wand; (40) umscWossenen Raum urn die 
SprOhdOse (32) herumgeleitet wird. urn das von der 
SprOhdOse (32) erzeugte AnfangssprOhmuster 
geg*i das EMringen von sich in der Aufsfiegsbett- 
zone (30) aufwSrts bewegenden Terkhen abzu- 
schjrmen. 



11. Verfahren nach Anspruch 10. wobei das Vertahren 
ausgeb'ddet ist urn die Behandlungszeit zum Gra- 
nulieren oder Oberziehen des Gutes zu reduzieren. 

5 Revendtcatkms 

1 . DisposftH de traitement k fit fhadi&6, qui pr6sente 
w partie (12) qui sert rfenceinte k produit 
s'ouvrant vers !e bas dans une chambre de collecte 

10 (16) par I1nterm6diaire d*un plateau da distribution 
de gaz ou tean (1 8) dans lequel sort form6es des 
ouvertures (20) en vue (fun 6coutement vers le 
haul du gaz de ftukfisafion, en parfcuGer de fair, 
depuis la chambre de ooflecte (16) jusque dans la 

is partie (12) qui sert cTenceinte k produit, pour f luicfi- 
ser les particUes (60) qui s'y trouvent de maniere k 
former un fit flto£s6. la partie (12) qui sert 
cTenceinte k produit comprenant un gicleur de pul- 
verisation (32). caract6ns6 en ce qui est pr6vu un 

20 mcyen qui est dspo66 en position adjacente audit 
gicleur de pulverisation (32) eVou qui est adapts 
pour former en foncfiormemerit un 6cou!ement de 
gaz qui errtoure le gicleur de pulverisation (32). de 
telle sorts que ladrt mcyen etfou tedit ecoUement 

25 de gaz pro&gent en fancfionnement le motif initial 
de pulverisation d6veiopp6 par lecflt gicleur (32) 
centre la penetration de partcuies (60) qui se 
deptacent dans le fit fludise. 

30 2. Dispositif de traitement selon la revendtcation 1. 
caract6ris6 en ce que tedrt mcyen comprend une 
parol de separation cyiindrique (40) entourant le 
CPdeur de pulverisation (32). une extr6rrite de la 
parol de separation cyiindrique (40) Start <flspos6e 

35 k un niveau contigu k rextr6mit6 externa du gideur 
de pulverisation (32). 

3. Disposer! de traitement selon la revendicatfen 1. 
caracteris6 en ce qu*une paroi exteme de 66para- 

40 tbn (22) essenrjellement cyindrique est <fispos6e 
dans la partie (12) qui sert cfenceinte k produit et 
espac6e au-dessus du plateau de distribution ou 
ecran (18) en vue de d6finir une region interne (30) 
de fit montant dune region exteme (28) de lit des- 

45 oendant en ce que le gicleur de pulverisation (32) 
est adapte pour deborder vers le haul, en ce que 
lecfrt mcyen cooprend une paroi interne de separa- 
tion verticde (40). montee en position conttguO au 
plateau de cfistnbution de gaz ou ecran (18). en ce 

so que rextr6mft6 sup6rieure de la paroi interne de 
separation (40) est ouverte et disposes au motns 
aussl haut que raxtr6mtt6 supSrteure du gicleur de 
pulverisation (32). et en ce que rextr6mit6 irrte- 
rieure de la paroi inteme de separation (40) est 

55 ouverte pour recewoir de la chambre de coHeete 
(16) du gaz qui a traverse le plateau ou ecran (18) . 

4. Disposrtrt de traitement seion la revendcaiion 3, 
caractfirise en ce que le ffdeur d pulverisation 
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(32) est dispose essentieflement sur un axe central 
de ta paid externe de separation (22) etence que 
la parol interne de separation (40) est essentietle- 
mentcylindriqua 

5 

5. Disposrtif de traitement selon la revendi cation 3 ou 
4, caracterise en ce que la paroi interne d separa- 
tion cyiindrique (40) est relive au plateau ou Scran 
(18) par dee moyens de eupporl (42, 46. 48. SO. 52) 
destines k monter et ft ajustar axial ement la paroi io 
interne de separation (40) par rapport au plateau 

ou ecran (18). 

6. Disposffif de trait emant selon la revendicat'on 5, 
caract6ris6 en ce que les moyens de support (42 t is 
46. 48. 50. 52) comprennent des moyens pour 
maJntenir rextremite irtferieure de ladite parol 
interne de separation g6n6ralemant sce!l6e par 
rapport au plateau ou 6cran (18) sur touts la plage 
d'ajustement axial de la paroi interne de separation so 
(40) par rapport au plateau ou ecran (18). 

7. Disposttif de traitement selon la revendication 5 ou 
6, caractArM en ce que les moyens de support (42, 
46. 48, 50, 52) compr enn ent un collier cyiindrique ss 
(42) ddbordam vers le haut depuis le plateau ou 
6cran (18). rextremite infdrieure de la paroi interne 

de separation (40) etant regue teiescopiquement 
de manl6re ajusfable dans le cdDer (42). 

8. Dispositif de traitement selon Tune qudoonque des 
revencfications 1 k 7, caracterise en ce que la partie 
(12) qui sort cf enceinte k produit s'ouvre (tens le 
haut dans una chambre de dilatation (14). 

9. Disposffif de traitemant selon Tune quetoonque des 
revendications 1 k 8. caracteris6 en ce qui pre- 
serve une source de gaz de fhu'disation k laquefle 
apparent la chairbre de coflecte (16). 

40 

10. Proc6d6 pour gramier ou endure un produit dans 
un fit flukjise, dans un disposttif de traitement (10) 
pr^ntantunepartie(12)quisertcferu^inte6^ 
duit et s'ouvrant dans le haut dans une chambre da 
dilatation (14) et dans !e bas dans une chambre de 4S 
collecte (16). par un plateau de distribution de gaz 

ou 6cran (18) dispose de manure generate horn 
rontalomert at traverse par des ©overtures (20) en 
vued'un 6ooulement vers le haut du gaz, en parti- 
cufier de rair, provenant de la chambre de ooBecte so 
(16). dans la partie (12) qui sert cTencainte k pro- 
duit cetta darners comprenant une paroi de sepa- 
ration (22) essentieflement cyfindriqua, espacee 
au-dessus du plateau ou 6cran (18), pour dMser la 
partie (12) qui sert <f enceinte k produit en une es 
region interne (30) de fit montant et una region 
externe (28) de lit descendant et un gicleur da pul- 
verisation (32) dtehargeant vers le haut monte 
essentiellement en position coaxiaJe dans ladite 



30 
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paroi de separation cyindrique (22). dans lequei un 
gaz, en particuBer de fair, est pass6 vers le haut k 
travels le plateau ou taan (1 8) et ft travers la parti 
(12) qui sert d'enoainte k produit de telle sorte que 
le produit forme le it fiuidis*. caract6ris6 en ce que 
Ton fait s , 6coular vers le haut une colorme de gaz 
racfalament corrf Me et protegee, autour du gicleur 
de pulverisation (32), depuis ledit plateau ou ecran 
(18). et qu'on la dteharge libremerrt dans ladite 
region (30) de fit montant 6 un niveau dont la hau- 
teur est au moins 6gale k cetle de rextremite supe- 
rieure du gfcteur de pulverisation (32). et/ou en ce 
qu'une paroi interne de separation cyindrique (40) 
est disposed en position adjacenta au plateau ou 
ecran (18) de telle sorte que la paroi interne de 
separation (40) entoure le gicleur de pulverisation 
(32) et s'etende vers le haut depuis le plateau ou 
ecran (18) jusqufc un niveau cfune hauteur au 
moins 6gaie k cefie de rextremite superieure du 
ffdeurde pulverisation (32), et en cequta gaz tra- 
versant le plateau ou ecran (18) vers le haut est 
conduit k travers un espace entoure par la paroi 
interne de separation cyindrique (40) entourant le 
gpcleur de pulverisation (32), pour proteger le motif 
initial de pulverisation d6vetopp6 par ledit gicleur 
(32) contra la penetration de particuies se d6pla- 
cjant vers le haut dans ladite region (30) de lit mon- 
tant 

11. Proc6de selon la revindication io, dans lequei le 
precede est adapt* pour reduire la dur6e du traite- 
ment necessaire pour gramier ou enduire le pro- 
duit 
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